The ultimate outcomes for succeeding in a collegiate prelicensure nursing program are earning a Bachelor of Science in Nursing degree and passing the NCLEX-RN ® . The Risk Assessment Profi le, Strategies for Success (RAPSS) is a criterion-based instrument that incorporates demographic and academic risk indicators. A convenience sample (N = 255) obtained retrospectively from student fi les was used to determine whether the RAPSS could be used to predict whether completers of a baccalaureate, prelicensure program will pass or fail the NCLEX-RN. Results indicate that the scale does discriminate between candidates who fail and pass, even with as few as three of the 13 items.
I dentifying the indicators that predict students' potential for success on the National Council Licensure ExaminationRegistered Nurse (NCLEX-RN ® ) is critical because passing it is required to practice nursing. First-time NCLEX-RN pass rates often serve as an outcome measure in the evaluation of program quality (Beeson & Kissling, 2001; Fraher, Belsky, Carpenter, & Gaul, 2008) . Predictors have included pre-entry admission criteria, academic performance in various courses, performance on standardized achievement tests, and demographic characteristics. Meta-analyses conducted by Campbell and Dickson (1996) and Grossbach and Kuncel (2010) have shown that there is considerable variation in the reported predictive value of numerous variables associated with passing the NCLEX-RN.
The most productive application of variables related to NCLEX-RN performance may be in a model that considers a multiple set of predictors. The applicability of any single variable may be questionable, but generally the value is enhanced when aggregated. The variables are typically combined in terms of a multivariate regression model, such as discriminant analysis or logistic regression. A discriminant analysis by Haas, Nugent, and Rule (2004) using verbal and quantitative SAT scores, age, race, campus location, and gender correctly identifi ed 71% of those who passed and 70% of those who failed. A better and equally proportional hit rate was achieved by Beeman and Waterhouse (2001) on the basis of a discriminant analysis with 7 predictors; they correctly identifi ed 94% of those who passed and 92% of those who failed. However, not all multivariate studies are equally successful. On the basis of logistic regression, McGahee, Gramling, and Reid (2010) correctly predicted 99% of those who passed but only 29% of those who failed. A logistic regression by Seldomridge and DiBartolo (2004) likewise found it more diffi cult to predict who will fail, compared with predicting who will pass.
An alternative to the use of regression models is to simply combine the variables without any weights. Barkley, Rhodes, and Dufour (1998) pointed to practitioners' need for instruments that do not require complicated regression-based formulas for scoring. Frequently, just adding up the predictors into a simple sum score (termed unit weighting) can produce results that are as predictive as regression-based models when applied to another sample (Cohen, 1990; Dawes, 1979; Kerby, 2003; Schmidt, 1971; Wilks, 1938) .
The Risk Assessment Profi le, Strategies for Success (RAPSS) (Breckenridge, 1992 (Breckenridge, , 1995 (Breckenridge, , 2004 (Breckenridge, , 2006a (Breckenridge, , 2006b (Breckenridge, , 2008 (Breckenridge, , 2009 sesses students' risk of failure on the basis of a simple sum of risk factors. The RAPSS evolved over two decades and consists of 13 items. Risk threatens the ability of students to progress in a nursing program, graduate, and pass the NCLEX-RN. The risk factors associated with the completion of a Bachelor of Science in Nursing (BSN) degree are not necessarily the same as those associated with NCLEX-RN performance (Fraher et al., 2008) .
The RAPSS instrument has been used at a baccalaureate nursing program to identify at-risk BSN candidates and target interventions. The investigators address the predictive potential for a 13-item protocol in which the items are unit weighted to predict whether a graduate of a BSN degree at a private university will pass or fail the NCLEX-RN on the fi rst attempt. To better understand the variables, they were also studied using logistic regression.
Method
A prediction design (Burns & Grove, 2009 ) was used with the RAPSS, a criterion-referenced instrument (Waltz, Strickland, & Lenz, 1984) , with BSN graduates. The RAPSS aims to identify students at risk for failing the NCLEX-RN.
A university institutional review board approved the study. A convenience sample of BSN graduates (N = 255) from a private, mid-Atlantic university was included; 133 passed the NCLEX-RN on the fi rst attempt and 122 failed on the fi rst attempt. Stu- dents were enrolled full time (62%) or part time (38%). The age of the sample students ranged from 21 to 57 years; the average age was 28 years (SD = 9 years). The sample was 85% women and 61% White. The non-Hispanic ethnic distribution was 151 White, 71 Black, 14 Asian, and 15 unknown; there were 4 Hispanics (White). Approximately 35% were minorities. Passing or failing the NCLEX-RN for the fi rst time was transcribed from state board reports. Research assistants and one researcher transcribed data from student fi les to the RAPSS; 100% interrater agreement was achieved. The RAPSS items are scaled ordinally:
• Speaks English as a second language (yes = 1; no = 0).
• Works while attending school full time (works у 40 hours/week = 2; works р 20 hours/week = 1; does not work = 0).
• Marital status (married/partner/divorced/separated/widowed = 0; single = 1);
• Support to care for children while at school (no or little support for childcare = 1; has support or does not have children = 0).
• Completed college preparatory algebra (no high school algebra = 2; grade lower than B or р 79 = 1; grade B or higher or у 80 = 0).
• Completed college preparatory biology (no high school biology = 2; grade lower than B or р 79 = 1; grade B or higher or у 80 = 0).
• Completed college preparatory chemistry (no high school chemistry = 2; grade lower than B or р 79 = 1; grade B or higher or у 80 = 0).
• Took prerequisite college science courses again to obtain a C or C+ grade (repeated 4 science courses = 4; repeated 3 science courses = 3; repeated 2 science courses = 2; repeated 1 science course = 1; no repeat of science course = 0).
• Scored below acceptable level in pre-entrance standardized test (SAT < 1000; ACT < 21; National League for Nursing Pre-Admission Examination < 40; Nursing Entrance Test composite < 63; Test of Essential Academic Skills < 74%: yes = 1; no = 0).
• Undergraduate science grade point average (GPA) (< 3.0 = 1; у 3.0 = 0).
• Undergraduate GPA prior to the nursing major (< 3.0 = 1; у 3.0 = 0).
• First in family to attend college or university (yes = 1; no = 0).
• Financial status based on family income and size (poverty level = 1; higher than poverty level = 0); р $20,800 in a 1-person family to $71,240 in an 8-person family = 1; above poverty level = 0). Table 1 presents the distribution of the sample of the 13 predictors.
Results
Using SPSS version 18 software, statistical models for ordinal level predictors are reported but include parametric pro- The predictive value of each of the 13 items was also tested; the univariate relationship of each predictor with the criterion was examined using asymmetric Sommer's d, Spearman rho statistic, and point biserial coeffi cients. The predictors are scaled so that a higher value refl ects greater risk of failure; therefore, the criterion was coded in the same direction: 1 = fail and 0 = pass. Coded in this manner, positive relationships indicate greater association with failure. Missing values existed on all but one predictor, and only 122 cases had legitimate values on all 13 variables. To determine whether the subsample of 122 was systematically different from the overall sample of 255, the correlations were computed on all available cases and on the subsample of 122, with no missing values. As seen in Table 2 , the values of d, rho, and the point biserial r were similar and did not differ markedly in the overall and reduced samples.
In both samples, the best single predictor was the science GPA. The other strong predictors were family income, undergraduate GPA prior to the nursing major, and having to retake college science courses. All four predictors achieved statistical signifi cance in overall and reduced (n = 122) samples. English as a second language also achieved statistical signifi cance in both samples; however, the magnitude of the relationship was smaller. Being the fi rst in the family to attend college was a statistically signifi cant predictor in the larger sample, but it did not reach signifi cance in the reduced sample of 122. The magnitude of the association was fairly comparable (0.16 and 0.12, respectively). The variables that failed to achieve statistical significance were associated with the criterion in the correct direction.
Several logistic regression models were explored. The goal of logistic regression was to develop the best fi tting model to describe the relationship between the passing and failing of the NCLEX-RN and the 13 predictors. Initially, all 13 predictors were submitted in a single step into a binary logistic regression, coding passed as 0 and failed as 1. Using all 13 variables, approximately 94% of students who passed and 68% of students who failed were classifi ed correctly using this model when equal probability of failure and passing are assumed (Cox & Snell R 2 = 0.43; Nagelkerke R 2 = 0.60). With all 13 predictors in the model, the Wald chi-square tests indicate that only three of the predictors have beta weights that are statistically different from zero (p < 0.05): family income (odds ratio = 13.33), English as second language (odds ratio = 6.25), and science GPA (odds ratio = 4.62). Other predictors (support to care for children, retaking science courses, marital status) had low probabilities, but not at the p < 0.05 cutoff.
Next, all six predictor reduction options available in SPSS were tried; specifying p = 0.05 for entry and p = 0.05 for removal produced the same results. Under all stepwise options, only the three variables shown in Table 3 were retained. The variable providing the best discrimination was family income (poverty or nonpoverty) followed by science GPA and retaking science courses. The classifi cation of actual and predicted pass or fail group membership declined slightly with only three variables instead of 13, falling from 85% to 83%. The R 2 approximations with three predictors were Cox and Snell = 0.37 and Nagelkerke = 0.52. The prediction was more accurate about students who passed (93%) than those who failed (63%). The reduction in accuracy with three instead of 13 predictors was more pronounced for students who failed than for those who passed.
These three variables were totaled into a simple sum score, and comparisons were conducted between students who passed and those who failed. With three instead of 13 predictors, the number of cases without any missing values increased from 122 to 164. To allow for an exact comparison with the 13 predictor total score model, data were examined in the cohort of 122. In the sample of 122 (81 passed, 41 failed), the three-item-based risk scores differed in the correct direction on mean rank (89.50 versus 47.33), mean (2.05 versus 0.72), and median (2.00 versus 1.00). The difference was statistically signifi cant using the Mann-Whitney U test (U = 512.5, p < 0.001; effect size = 0.61) and the t test, (t [55] = 7.34, p < 0.001, Cohen's d = 1.30). In the cohort of 164 (100 passed, 64 failed), the results were similar. Differences existed on the mean rank (115.75 versus 61.22), mean (1.98 versus 0.70), and median (2.00 versus 1.00), and again statistical signifi cance was reached on the basis of nonparametric and parametric tests (U = 1072.00, p < 0.001, effect size = 0.59; t [98] = 8.55, p < 0.001, Cohen's d = 1.21). In the samples of 122 and 164, the difference in risk scores between students who failed and students who passed was statistically signifi cant with both the nonparametric and parametric tests. The effect sizes were similar in the smaller and larger samples.
Discussion
The RAPSS instrument differentiated between the completers of a bachelor's undergraduate degree program who pass and those who fail the NCLEX-RN on the fi rst attempt. Although all of the 13 predictors included in the instrument had a theoretical basis for the prediction of failure or success of graduating, not all were signifi cant predictors of NCLEX-RN performance. An effi cient model consists of the sum of (a) family income (poverty or nonpoverty), (b) science GPA prior to the nursing major, and (c) whether the student had to repeat college science courses. Using these three predictors instead of all 13 in a sum improved discrimination. In a logistic regression model, these three variables correctly identify 93% of the candidates who passed the NCLEX-RN and 63% of those who failed it. This compares favorably with other prediction studies (McGahee et al., 2010; Seldomridge & DiBartolo, 2004) , although some did better (Haas et al., 2004) . It was more diffi cult to predict failure than success, consistent with previous studies. The investigators were struck by the predictive power of poverty, a variable that has not received much attention in previous studies attempting to predict NCLEX-RN pass rates. Early identifi cation of at-risk nursing students assists with identifying interventions, and poverty is a variable known at admission. In the current study, poverty income is not a proxy for minority status, given that the poverty rate was 60% among White participants and 63% overall. Disparities by income level have been documented on many other standardized tests (McCallum & Demie, 2001; Nyhan & Alkadry, 1999; Sackett, Borneman, & Connelly, 2008) . The role of income on NCLEX-RN performance is not surprising, but it is curious that it remains in the logistic regression with the largest odds ratio after controlling for subject mastery variables. It may serve as a proxy variable for unmeasured factors associated with performing well on the NCLEX-RN. For instance, low-income students do not have the resources for examination preparation courses or may experience generalized test or stereotype anxiety on high stakes tests.
The availability of the necessary predictors and ease of scoring are a consideration. Investigators using the RAPSS could use a sum score weighted in terms of weights based on their own logistic regression, or they could sum the items without any weights. The results of the logistic regression should be considered as merely a rough guide, given the small sample size (Peduzzi, Concato, Kemper, Holford, & Feinstein, 1996) , and the investigators recommend that those interested in using the RAPSS simply add the items without weighting. Because the fi ndings are based on experiences at a single university, users are urged to validate the system at their own institutions. The investigators coded the predictor marital status, single = 1 and all others as 0; the literature varies on this risk factor (Yess, 1981) .
The RAPSS is a simple-to-score 13-item scale that can be used to evaluate students' potential for success on the NCLEX-RN following graduation from a baccalaureate nursing program. Not all 13 predictors were signifi cant; the number of necessary predictors may be reducible to three, which provided similar results found in other samples. The most powerful predictor was income at poverty level, followed by science GPA.
Identifying indicators that predict students' potential for success on the NCLEX-RN is extremely critical because passing it is required to practice nursing. Risk factors associated with the completion of a nursing degree are not necessarily the same as those associated with performance on the NCLEX-RN (Fraher et al., 2008) . The RAPSS was originally developed on application to a nursing program to predict graduation, but these results demonstrate that it can be used to predict NCLEX-RN performance.
